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(54) A method and device for needling a web 

(57) A web 3 is continuously withdrawn by withdrawal rollers 7. To increase the average withdrawal speed a 
needled web section is accelerated to a speed exceeding the withdrawal speed to create a surplus length of 
web that passes through the rollers whilst the web section currently being needled remains stationary. The 
web may be accelerated by a stream of air from nozzle 9 or by a roller admitting slip with respect to the web. 
The web may be supplied at a constant speed by rollers 13. An additional surplus web store 30 may be created 
on the Inlet side of the needles by either a stream of air from nozzle 28, or by a continuously rotating roller 
with radial projections. The inlet side of the needle board may be provided with longer thicker needles to 
retard the motion of the web before the other needles penetrate. The conveying speed of the rollers may be 
automatically controlled by sensing the surplus length of web stored. 
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Method and Device for Needli ng a Web 

This invention relates to a method of needling a web by means 
of needles repeatedly stitching into the web, where the web 
is withdrawn from the needling area at a continuous with- 
drawal speed by stretching the same during the impingement of 
the needles and by accelerating the same during the release 
by the needles, and to a device for carrying out this method. 

When a web is continuously withdrawn from a needling device, 
the web is held back from the continuous withdrawal during 
the impingement of the needles with the effect that the web 
is stretched in withdrawal direction. When the needles move 
out of the web, the same is accelerated to the withdrawal 
speed as a result of the continuous withdrawal and moved on 
with respect to the needles, until the web is again retarded 
as a result of the renewed impingement of needles. The con- 
tinuous withdrawal speed therefore depends on the admissible 
degree of stretching the web, the stitching frequency of the 
needles and the needle stroke, and thus on the period of the 
release of the web by the needles. However, these parameters 
also limit the possible withdrawal speed. To achieve an in- 
crease of. the continuous v/ithdrawal speed despite such limi- 
tation it is known to additionally reciprocate the needle 
board in direction of web movement, so thar during the im- 
pingement the needles have a component of movement in with- 
drawal direction, which provides for a restricted increase of 
the withdrawal speed, but involves a comparatively large ef- 
fort . 
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It is therefore the object underlying the invention to de- 
velop a method of needling a web as described above such that 
an increase of the continuous withdrawal speed can be ef- 
fected with little effort. 

This object is solved by the invention in that after having 
been needled, but before being withdrawn continuously, the 
web is accelerated to a speed exceeding the withdrawal speed 
during the release by the needles. 

As a result of the additional acceleration of the web during 
its release by the needles, the web can be drawn past the 
disengaged needles at a speed considerably exceeding the 
withdrawal speed, so that in the area of the needles a corre- 
spondingly increased mean speed of movement of the web is 
achieved. This is possible despite the restriction to a pre- 
determined degree of stretching, because the acceleration of 
the web preceding the subsequent continuous withdrawal re- 
sults in a strain relief with an excess length conveyed, 
which during the impingement of the needles and the resulting 
retardation of the web must first be discharged via the con- 
tinuous withdrawal, before tensile forces can act on the web 
for stretching the same. 

Particularly advantageous conditions are obtained for the ad- 
ditional acceleration of the web, when the web is accelerated 
to a speed exceeding the withdrawal speed by means of a con- 
tinuous stream of conveying air having a flow component in 
withdrawal direction. This continuous stream of conveying air 
ensures a fast entrainment of the web, as soon as the same is 
released by the needles, where high conveying speeds can eas- 
ily be achieved as a result of the possible high flow rates. 

In this connection it is advantageous when the web moved out 
of the needle area merely by means of the stream of conveying 
air is guided free from tensile stress in a longitudinal sec- 
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tion prior to its withdrawal/ because in this case the web is 
stressed in the needle area merely by the stream of conveying 
air, which in dependence" on the flow conditions leads to com- 
paratively little tensile stress of the web during the im- 
pingement of the needles, so that a needling is possible, 
which can be effected without stretching the needled web. The 
stepwise conveyance of the web during the release by the nee- 
dles is easily ensured by the stream of conveying air, when 
the web is continuously supplied to the needle area, and thus 
during the release of the web by the needles the stock length 
piled up before the needle area during the impingement of the 
needles can be withdrawn from the needle area by the stream 
of conveying air continuously acting on the web. Thus, the 
supply speed determines the mean speed of movement of the web 
through the needle area. 

To avoid stitch agglomerations in the web which lead to sur- 
face patterns, the web supplied at a predetermined supply 
soeed can be deflected on the inlet side of the needles 
transverse to the web to different' extents during the release 
bv zhe needles, and on the outlet side of rhe needles can be 
pulled until it is strerched. As a result of the predeter- 
mined continuous speed at v/hich the web is supplied to the 
needles, the web will pile up during the impingement of the 
needles imoeding the conveyance of the web, for instance in 
-he form of a free sag before the needle area, so that during 
the release of the web by the needles, rhe piled up stock 
lenqrh of the web will be used up again by pulling the web on 
the cutlet side. When during the withdrawal movement the web 
is now deflected in transverse direcrion on the inlet side, 
the possible pulling length to the stretched position will be 
shortened. By means of different deflection widths different 
convevina steps can therefore easily be ensured for the web 
during its release by the needles with the effect that the 
formation of a pattern on the surface of the web as a result 


- 4 - 


of irregular stitch densities of the needles can largely be 
avoided, namely within a wide range of the mean feed rates. 

For carrying out this method a usual needling device can be 
used, which comprises at least one needle board reciprocat- 
ingly movable in stitching direction, a stitch base opposite 
the needle board, and continuously driven delivery rollers 
for the needled web provided at a distance subsequent to the 
stitch base. Between the stitch base and the delivery rollers 
there need merely be provided a web conveyor operating at a 
conveying speed that is larger than the withdrawal speed of 
the delivery rollers. A continuous conveying speed of the ad- 
ditional web conveyor ensures a simple drive, but requires a 
corresponding slip between the web conveyor and the web dur- 
ing the impingement of the needles. This slip must, however, 
provide for a corresponding entrainment of the web after the 
web has been released by the needles. 

To minimize the web mass to be accelerated, a drivable pair 
of inlet rollers may be provided before the stitch base, 
whose conveying speed is selected such that the feed length, 
by which the web is moved on after its release by the nee- 
dles, is available during the impingement of the needles di- 
rectly before the stitch base. By means of the web conveyor 
disposed subsequent to the stitch base, substantially merely 
the web section disposed adjacent the stitch base must be ac- 
celerated accordingly. 

As mentioned above, a stream of blow air can be used to par- 
ticular advantage for the additional acceleration of the web. 
For this purpose, the web conveyor can comprise at least one 
blow nozzle inclined at an acute angle with respect to the 
web for a flow component extending in withdrawal direction. 
Instead of a blow nozzle substantially extending over the 
width of the web, a plurality of blow nozzles distributed 
ver the width of the web may also be used. For taking into 
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account: special conveying conditions, the blow nozzles may be 
arranged one behind the other in withdrawal direction. The 
blow air can at least partially be discharged via an air- 
permeable surface for guiding the web provided on the side of 
the web opposite the blow nozzle. When the guiding surface is 
formed by the shell of a drum rotating in withdrawal direc- 
tion, this rotating drum will promote the acceleration of the 
web . 

A further possibility for accelerating the web between the 
stitch base and the delivery rollers to a speed exceeding the 
withdrawal speed consists in the fact that the web conveyor 
consists of at least one pair of rollers receiving the web 
with a slip in its gap, which pair of rollers can be driven 
at a peripheral speed exceeding the withdrawal speed of the 
delivery rollers. Since the rollers are driven continuously, 
there are also created advantageous drive conditions for this 
web conveyor. To improve the entrainment of the web during 
its release by the needles, at least one of the rollers of 
the web conveyor nay have flattened portions determining the 
slip during the impingement of the needles, so that for the 
entrainment of the web a frictional engagement between the 
rollers and the web can be ensured that is considerably in- 
creased with respect -o the range of slip. In this connection 

^3 course necessary that the rotational speed of the 
rollers be selected in consideration of the number of flat- 
tened porrions distributed over the periphery in dependence 
on the lifting frequency of -he needle board. 

To achieve periodically changing conveying sreps for the web 
betv/een the needle stitches, a web conveyor may advanta- 
geously be provided between the stitch base and the delivery 
roller v/hich periodically acts on ::he web in dependence on 
the lifting frequency of the needle board, with this action 
of the web conveyor on the web a larger conveying step is 
achieved. In dependence on the lifting frequency of the nee- 
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die board, the web can thus be conveyed with a larger convey- 
ing step with respect to the needles at least after a certaxn 
number of needle strokes, so as to avoid the formation of 
surface patterns as a result of corresponding stitch agglom- 
erations. The continuous withdrawal speed of the delivery 
rollers thus determines the mean feed. When between two nee- 
dle strokes the web is conveyed with a larger conveying step 
towards the delivery rollers as a result of the additional 
feeding means, the excess length of the web conveyed by the 
additional feeding means must first be discharged by the de- 
livery rollers in the subsequent conveying step, before the 
delivery rollers can pull the web for a further, correspond- 
ingly reduced conveying step. 

Due to the comparatively high lifting frequencies a jerky ad- 
ditional conveyance of the web should be provided. This can 
advantageously be ensured in that the web conveyor consists 
of a continuously rotating roller parallel to the delivery 
rollers, which has radial pick-ups for deflecting the web 
transverse to the web surface. The increase of the web length 
between the stitch base and the delivery rollers as a result 
of the deflection of the web transverse to the web surface 
determines the larger conveying step during the release of 
the web by the needles, where the continuously rotating 
roller of the web conveyor, which is provided with corre- 
sponding pick-ups, provides for very simple drive conditions. 
When the radial distance of the pick-ups from the rotational 
axis of the roller is selected differently, the increase of 
the conveving step is varied by the web conveyor. For in- 
creasing the entrainment of the web in conveying direction by 
the pick-ups, the same can be provided with a friction lining 
increasing the frictional engagement with respect to the web. 

A non-uniform advancement of the web for producing a pattern- 
free surface can also be achieved in that between the stitch 
base and the pair of inlet rollers an additional deflection 
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means is provided which in dependence on the lifting fre- 
quency of the needle board periodically acts on the web. On 
the outlet side of the stitch base there should, however, be 
provided a web conveyor admitting a slip with respect to the 
web. The possible slip between this web conveyor and the web 
is necessary to account for the different conveying steps re- 
sulting from the different deflection widths of the web on 
the inlet side, when inadmissible tensile stresses acting on 
the web should be avoided in particular at higher mean feed 
rates. The deflection means can consist of a rotating roller 
parallel to the pair of inlet rollers, which has radial de- 
flection lugs for the web, so that the respective deflection 
of the web is determined by the deflection lugs, which de- 
pendina on the rotary position of the roller protrude towards 
the web or release the same. Due to the continuous rotation 
of the rollers, very simple constructional conditions are ob- 
tained for the roller drive, all the more so as the rota- 
tional speed can easily be controlled in dependence on the 
lifting freauency of the needles. When the radial distance of 
the Dick-uDS from the rotational axis of the roller is se- 
lected differently, the change of the conveying step by the 
deflection means is varied. 

-o ensure a high acceleration of the web during the release 
of the web by the needles, at least one further blow nozzle 
aligned transverse to the v/eb may be disposed between the in- 
let rollers and the stitch base adjacent a free web guide on 
the side of the web opposite the stitch base, which blow noz- 
zles promote the storage of the web length supplied to the 
needle board during the impingement of the needles and the 
interrupted web conveyance in the area of the free web guide 
in the form of a sag. This web length is then withdrawn from 
this reservoir with little effort after the web has been re- 
leased bv the needles. The blow nozzle aligned transverse to 
the web ensures an undisturbed formation of a web sag to the 
respective extent of the supplied web length. Since the blow 
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nozzle is arranged on the side of the web opposite the stitch 
base, a lifting of the web from the stitch base is in addi- 
tion efficiently prevented. 

in particular at higher speeds of movement there is a risk 
that at the beginning of the stitching process the web is 
scratched by the sharp needle tips adjacent the web surface 
in direction of web movement as a result of the component of 
web movement transverse to the needles. To largely eliminate 
this risk of scratching, at least one portion of the needle 
board extending transverse to the direction of web movement 
may have individual needles protruding beyond the other nee- 
dles in stitching direction. The needles protruding beyond 
the other needles naturally penetrate into the web before the 
other needles, so that these protruding needles largely re- 
tard the web, before the other needles can penetrate into the 
web surface. In this way, the risk of scratching the web sur- 
face is restricted to the area of the few protruding needles, 
which in practice leads to a suppression of the noticeable 
impairment of the needled web as a result of the scratching 
by the needle tips. The number of the protruding needles 
should be selected such in consideration of the needle load, 
that with the selected number of needles a sufficient retard- 
ing effect can be exerted on the web, without having to ac- 
cept an inadmissible needle load. To account for the higher 
needle load, the protruding needles may be provided with a 
thicker stem than the other needles. 

To prevent the needles protruding beyond the other needles 
from disturbing the uniform appearance of the surface of the 
needled web as a result of their singular position, it is 
recommended to provide the protruding needles in an inlet 
side portion of the needle board, so that the singular points 
at best caused by the protruding needles can be covered by 
the subsequent needle stitches. 
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When the conveying speed of the delivery rollers is con- 
trolled by a stock length of the web stored between the blow 
nozzle and the delivery rollers, there can easily be achieved 
a needling free from tensile stress, because a tensile stress 
of the web acting on the needle area is avoided. When the 
stock length stored before the delivery rollers exceeds a 
predetermined upper limit, part of the stock length is dis- 
charged by means of an increase of the withdrawal speed of 
the delivery rollers, when the stock length falls below a 
predetermined lower limit, the withdrawal speed is reduced. 
With such a speed control of the delivery rollers any irregu- 
larities influencing the feed of the web in the needle area 
are automatically considered. For the stored stock length, a 
separate storage means might be provided. In general, a cor- 
responding stock loop of the web directly before the delivery 
rollers will be sufficient. 

The inventive method of continuously needling a prebonded web 
will now be explained in detail with reference to the draw- 
ing, wherein: 


Fig. 
Fig. 


Fig. 


Fig. 


shows an invenrive device for carrying out the method 
in a schematic side view, 

shows a representation of an embodiment of the inven- 
tive device in accordance v;ith Fig. I, 
shows an invenrive device for needling a prebonded 
web in a simplified longirudinal secrion, 
shows segments of a further embodinenr of an^^inven- 
tive device on an enlarged scale as compared to Fig. 
3 , 

shows segments of a device additionally provided with 
a deflection means on the inlet side, as compared to 
the device in accordance with Fig. 3, on an enlarged 
scale in the area of this deflection means, • 
shows a further embodiment of an inventive device in 
a simolified side view, 
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Fig. 7 shows segments of an inventive device with needles of 

different lengths in a schematic side view, partly in 

an elevation, on an enlarged scale. 
Fig. 8 shows the needle board of the device in accordance 

with Fig. 7 in a view from the needle side, and 
Fig. 9 shows a further embodiment of an inventive device in 

a simplified side view. 

The device in accordance with Fig. 1 has a needle board 1 
with needles 2 stitching into a prebonded, preferably prenee- 
dled web 3, namely adjacent a web guide 4, which consists of 
a stitch base 5 opposite the needle board 1 and a stripper 6 
between the stitch base 5 and the needle board 1. The needled 
web 3 is conventionally withdrawn by means of continuously 
driven delivery rollers 7. In contrast to conventional de- 
vices of this kind, an additional web conveyor 8 is provided 
between the web guide 4 and the delivery rollers 1 , which web 
conveyor admits a slip with respect to the web 3 and has a 
continuous conveying speed larger than the withdrawal speed 
of the delivery rollers 7. This web conveyor consists of a 
blow nozzle 9 inclined at an acute angle with respect to the 
web 3, to which blow nozzle an air-permeable guiding surface 
10 is associated on the opposite web side. Instead of an im- 
movable guiding surface 10 there might also be provided a ro- 
tating drum 10a, as this is indicated in dash-dotted lines. 
When the web 3 is released upon retracting the needles 2, the 
flow component of the blow nozzle 9 extending in withdrawal 
direction effects a quick acceleration of the web 3 to a 
speed exceeding the continuous withdrawal speed, which has 
the effect that the excess length of the web 3 supplied by 
the web conveyor 8 as a result of the speed difference piles 
up in a sag 11 before the delivery rollers 7. When the web 3 
is retarded during the subsequent impingement of the needles, 
this excess length is first of all discharged via the deliv- 
ery rollers 7, and the web 3 is. then at best subjected to 
stretching until the web 3 is again released by the needles. 
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in Fig 2 a pair of rollers 12 is provided as web conveyor 8, 
which is driven continuously at a peripheral speed exceedxng 
the peripheral speed of the delivery rollers 7 and receives 
the web 3 with a slip in its gap. During the represented im- 
pingement of the needles and the associated retainment of the 
web 3 there is thus produced a corresponding slip between the 
web 3 and the continuously rotating pair of rollers 12. when 
the needles 2 release the web, the frictional forces between 
the pair of rollers 12 and the web 3 are, however, sufficient 
for a corresponding acceleration of the web 3. To facilitate 
a stepwise conveyance, at least one of the two rollers 12 may 
be provided with flattened portions 12a determining the slip, 
as this is indicated in dash-dotted lines in Fig. 2. 

TO ensure that only a restricted web section must be acceler- 
ated bv the additional web conveyor 8, a pair of inlet roll- 
ers 13'nav be provided before the web guide 4, whose continu- 
ous peripheral speed is designed such thar by means of the 
oair of inlet rollers 13 the web 3 is supplied during the im- 
pingement of the needles in a length that just corresponds to 
the advancement of the web 3 between two succeeding needle 
stitches ThHs means rha^ during the impingement of the nee- 
dles a free sag 14 of the web 3 is piled up between the web 
auide 4 and -.he pair of inler rollers 13, as this is indi- 
cated ^n Fia. 2. BV accelerating the web during the release 
of --he web by the needles 2, the excess length stored in this 
sag 14 is used up. 

Jr."- 

Fig 3 shows a constructive solution of the device schemati- 
callv represented in Fig. 1. The needle board 1 held m a 
aeed'le bar 15 is driven by a thrust cranlc drive 16, which is 
formed bv two parallel crank or eccentric shafts 17 driven m 
opDosite directions, and by push rods supported thereon, 
which are connected with each other by a connecting rod, at 
which the push rods 18 are pivotally mounted for moving the 
needle board. For adjusting the stitching depth and for 
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adapting the same to the respective web thickness, both the 
stitch base 5 and the stripper 6 are vertically adjustable by 
means of actuators 19. 

The stitch base 5 and the stripper 6 have a continuous curva- 
ture, which results in differently inclined portions for the 
web guide 4 in direction of web movement. Since the web 3 
lies flat against the stitch base 5, the needles 2 have 
stitching channels with different inclinations with respect 
to the web surface in dependence on the respective inclina- 
tion of the stitch base 5. The average inclination of the 
stitch base 5 is inclined with respect to the direction of 
movement of the needle board 1, which results in a corre- 
sponding preferred inclination of the needle stitches into 
the web 3, namely in the sense of stitches with a component 
in direction of web movement. This predominant stitching di- 
rection involves an increase of the longitudinal strength of 
the web 3. 

The stitch base 5 is prolonged on the outlet side to form the 
guiding surface 10, to which the blow nozzle 9 is associated 
on the opposite side of the web. This blow nozzle 9 is pref- 
erably fixed at the stripper 6, so that a predetermined dis- 
tance from the web surface is obtained. Since the blow nozzle 
9 includes an acute angle with the web 3 due to the descend- 
ing guiding surface, a conveying force is exerted on the web 
3 in withdrawal direction by means of the stream of blow axr. 
When the web 3 is released by the needles 2, this conveying 
force effects a corresponding acceleration of the web 3 to a 
speed exceeding the continuous withdrawal speed of the paxr 
of delivery rollers 7, so that the continuous withdrawal 
speed can be increased considerably. Due to the guiding sur- 
face 10 descending in withdrawal direction, the acceleration 
of the web 3 caused by the stream of blow air is promoted by 
gravity- 
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in accordance with Fig. 4, the additional web conveyor 8 con- 
sists of a continuously rotating roller 20 with three pick- 
ups 21 distributed over the periphery, which during a rota- 
tion of the roller periodically pick up the web 3 one after 
the other by deflecting the same transverse to the usual 
plane of movement 22, as this can be taken from Fig. 4. Since 
the rotational speed of the roller 20 is selected in depend- 
ence on the lifting frequency of the needle board 1 such that 
the web 3 is deflected while it is released by the needles 2, 
the web 3 is moved on with respect to the needle board 1 by a 
distance that is larger than the conveying step exclusively 
predetermined by the delivery rollers 7, and is determined by 
the increase of the distance as a result of the deflection 
and the entrainment in conveying direction. This larger con- 
veying step, however, is followed by a smaller conveying 
step, because in the subsequent conveying step the excess 
lengrh conveyed in the preceding conveying step as compared 
ro the mean feed must be discharged by the delivery rollers 
7, before the web 3 can be moved on by the web guide 4. To 
e.nsure the desired effect, the rotational speed of the roller 
20 must be adjusted to the lifting frequency of the needle 
board i such that the cick-ups 21 have a deflecting effect on 
the web 3 at least after a certain number of needle board 
strokes. To achieve different lengths of the conveying step 
caused by the web conveyor a, the radial distance of the 
?ick-uDs"21 from each other can be selected differently, as 
shown in Fig. 4. The pick-ups 21 can additionally be provided 
with a lining 23 increasing the frictional engagement with 
respect to the web'' 3, so as to ensure a corresponding en- 
trainment of the web in conveying direction. 

in accordance with Fig. 5, a deflection means 24 for the web 
3 is provided between the pair of inlet rollers 13 and the 
.7eb guide 4 in the form of a continuously rotating roller 2S , 
which for instance has three deflection lugs 26 radially pro- 
truding to different extents. As in the web conveyor 8 shown 
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in Fig. 4, the web 3 is deflected by the deflection lugs 26 
i:_^SLnsvBrse to the usual plane of movement 27 depending on the 
rotational position of the roller 25. Since the rotational 
speed of the roller 25 is selected in dependence on the lift- 
ing frequency of the needle board 1 such that the web 3 is 
deflected during a release by the needles 2 at least after a 
predetermined number of needle strokes, the web 3 must cover 
a larger distance between the pair of inlet rollers 13 and 
the web guide 4 depending on the respective deflection width. 
This increase of the distance with respect to the usual plane 
of movement 27 produces different conveying steps for the web 
3 in dependence on the respective deflection width, when it 
is ensured that the web 3 is pulled on until it is stretched 
during its release by the needles 2. In this connection it 
should be considered that during the impingement of the nee- 
dles and the resulting holding of the web 3 against a dis- 
placement in the web guide 4, the web will pile up in the 
form of a free sag between the pair of inlet rollers 13 and 
the web guide 4, which sag must be pulled on the outlet side 
during the release of the web by the needles 2. Since the 
length of the individual conveying steps is also determined 
by the deflection widths, the length of the conveying step 
can be varied by a different radial distance of the deflec- 
tion lugs 26 from the rotational axis of the roller 25, as 
this is indicated in dash-dotted lines in Fig, 5. 

Between the inlet rollers 13 and the stitch base 5 a further 
blow nozzle 28 is provided on the side of the web 3 facing 
away from the stitch base 5, as this is shown in Fig. 6, 
where the stream of blow air extends transverse to the web 3. 
Since the web 3 is held against a conveyance during the im- 
pingement of the needles 2 of the needle board 1, the web 
length conveyed during the impingement of the needles by the 
inlet rollers 8 is deflected adjacent the free web guide 29 
between the stitch base 5 and the inlet rollers 13 by the 
stream of blow air of the blow nozzle 28 to form a sag 30. 
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This sag 30 constitutes a web store, which during the release 
of the web 3 by the needles 2 is emptied again due to the ad- 
ditional acceleration of the web by the stream of blow air of 
the blow nozzle 9. when during the subsequent impingement of 
the needles the web 5 is retarded, the excess length piled up 
before the delivery rollers 7 is first of ail discharged by 
the delivery rollers 7, before a tensile stress can be ap- 
plied on the web 3, which leads to a stretching of the web 3. 
This stretching can be adjusted by means of the difference of 
the continuous input and withdrawal speeds. 

Since the conveying speed of the web 3 that can be achieved 
between the individual needle impingements is largest at the 
beginning of the needle impingement, there is a risk that the 
share needle tips, which penetrate into the web surface mov- 
ing transverse to the needles 2, may hurt the web surface. To 
eliminate this risk of scratching, which increases with in- 
creasing speed of movement of the web 3, the needle board 1 
in accordance with Fig. 7 and 8 is equipped with individual 
needles 2a protruding beyond the other needles 2 in stitching 
direction in the area of at least one portion extending 
transverse to the direction of web movement 31, as is par- 
ticularly indicated in Fig. 7. In accordance with Fig. 8, 
^hese needles 2a are distributed in the needle area 32 
eauiDoed with the needles 2, which is indicated in dash- 
dotted lLr.es, over an inlet side portion 3 3 of the needle 
board i and due to their larger length sti-.=h into the web 3 
orior to the other needles 2. Fig. 7 illustrates this posi- 
'^^-ion 0-- the needle board, in which the web 3 is retarded by 
-he protruding needles 2a, before the other needles 2 reach 
-he web surface. This means that a risk of scratching can 
only occur locally in the area of the needles 2a, which due 
Vo the few needles 2a distributed over the working width and 
-eauired for the retardation of the web cannot lead to an in- 
admissible impairment of the needled web 3. In this connec- 
tion it should be considered that the mutual axial distance 
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of the protruding needles 2a is larger than the mutual axial 
distance of the remaining needles 2 by a multiple, for in- 
stance by more than the decuple. In practice, an axial dis 
tance of the longer needles 2a of 6 to 10 cm has proven to be 
quite advantageous. The singular needling points provided by 
the singularly disposed needles 2a cannot lead to an impair- 
ment of the surface appearance of the web 3 , at least when 
these singular points are covered by the subsequent needling 
by means of the remaining needles 2, as this is the case with 
the arrangement of the protruding needles 2a in an inlet sxde 
portion 33 of the needle board 1. 

AS can be taken from Fig. 9, an extension of the conveying 
effect of the delivery rollers 7 to the needle area can effi- 
ciently be prevented when between the blow nozzle 9 of the 
additional web conveyor 8 and the delivery rollers 7 a guid- 
ing path 34 free from tensile stress is provided for the web 
3 rn the area of this guiding path 3 4 the web 3 is stored in 
the form of a stock loop 35, where with the aid of a means 36 
monitoring the upper and lower limits for the stock length of 
the web 3, for instance light barriers, the drive 37 of the 
delivery rollers 7 is controlled by a control means 38 such 
that the stock length stored in the stock loop 3S always lies 
within the predetermined upper and lower limits. When this 
stock length reaches the upper limit, the monitoring means 36 
will respond and, in connection with the control means 38 for 
the drive 37 of the delivery rollers 7, effect an increase of 
the withdrawal speed, when the monitoring means 36 responds 
in the area of the lower limit, the withdrawal speed of the 
deliverv rollers 7 is reduced. The stock loops 35 indicated 
in dash-dotted lines are meant to illustrate these limits. 

Due to the guiding path 34 for the web 3, which is provided 
free from tensile stress before the delivery rollers 7, the 
tensile stresses acting on the web 3 during the impingement 
of the needles remain restricted, because in the area of the 
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needles 2 only the forces exerted by the conveying air of the 
blow nozzle 9 on the web 3 can become effective in withdrawal 
direction. This provides for a needling of the web 3 largely 
free from tensile stress, which ensures a substantially trou- 
blefree needling operation. For correspondingly adjusting the 
forces acting on the web 3 in withdrawal direction via the 
stream of conveying air of the blow nozzle 9 corresponding to 
the respective requirements, the stream of conveying air can 
be controlled via the blow nozzle 11, for instance via con- 
trol flaps or via a control of the blower. As can be taken 
from Fig. 9, the blow nozzle 9 is provided with an additional 
injector air hole 39, which ensures particularly favorable 
flow conditions. 
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Claims : 

1. A method of needling a web by means of needles re- 
peatedly stitching into the web, where the web is withdrawn 
from the needling area at a continuous withdrawal speed by 
stretching the same during the impingement of the needles and 
by accelerating the same during its release by the needles, 
characterized in that after having been needled, but before 
being continuously withdrawn, the web is accelerated to a 
speed exceeding the withdrawal speed during the release by 
the needles. 

2. The method as claimed in claim 1, characterized in 
that the web is accelerated to a speed exceeding the with- 
drawal speed by means of a continuous stream of conveying air 
having a flow component in withdrawal direction. 

3. The method as claimed in claim 2, characterized in 
that the web conveyed out of the needle area merely by means 
of the stream of conveying air is guided free from tensile 
stress in a longitudinal portion thereof prior to its with- 
drawal . 

4. The method as claimed in any of claims 1 to 3 , char- 
acterized in that the web supplied at a predetermined supply- 
ing speed is deflected on the inlet side of the needles to 
different extents transverse to the web during the release by 
the needles, and is pulled until it is stretched on the out- 
let side of the needles- 

5. A device for carrying out the method as claimed in 
any of claims 1 to 4, comprising at least one needle board 
reciprocatingly movable in stitching direction, comprising a 
stitch base opposite the needle board, and comprising con- 
tinuously driven delivery rollers for the needled web dis- 
posed subsequent to the stitch base, characterized in that 


between the stitch base (5) and the delivery rollers (7) a 
web conveyor (8) is provided whose conveying speed xs larger 
than the withdrawal speed of the delivery rollers (7). 

6 The device as claimed in claim 5, characterized in 

that before to the stitch base (5) a drivable pair of inlet 
rollers (13) is provided. 

The device as claimed in claim 5 or 6, characterized 
in that the web conveyor (8) consists of at least one blow 
Z.Tls (9) inclined at an acute angle with respect to the web 
(3) for a flow component extending in withdrawal d.rect.on. 

8 The device as claimed in claim 7, characterized in 
that on the web side opposite the blow nozzle (9) an axr- 
permeable guiding surface (10) for the web (3) xs provided. 

9 The device as claimed in claim 8, characterized in 
that the auiding surface (10) is formed by the shell of a 
drum (lOa) rotating in withdrawal direction. 

The device as claimed in claim 5 or 6, characterized 
.n't.at the web conveyor (8) consists of at least one pa.r of 
'rol-rs (12) receiving the web (3) with a slip in xts gap, 
..hi^h oair of rollers can be driven a. a peripheral speed ex- 
ceeding --he Withdrawal speed of the delivery rollers (7). 

1, The devxce as claimed in claim 10, characterized in 

-^a- a- 'east one of the rollers of the web conveyor (8) has 
Tla^.e-^e; portions determining the slip during the impinge- 
nent cf the needles. 

The device as claimed in claim 5 or 6, characterized 
.;'that between the stitch base ( 5 , and the delivery rollers 
a web conveyor (8) is provided which periodically acts on 
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the web (3) in dependence on the lifting frequency of the 
needle board ( 1 ) - 

13. The device as claimed in claim 12, characterized in 
that the web conveyor (8) consists of a continuously rotating 
roller (20) parallel to the delivery rollers (7) with radial 
pick-ups (21) for deflecting the web transverse to the web 
surface . 

14. The device as claimed in claim 13, characterized in 
that the pick-ups (21) have a different radial distance from 
the axis of rotation of the roller (20). 

15. The device as claimed in claim 13 or 14, character- 
ized in that the pick-ups (21) have a lining (23) increasing 
the frictional engagement with respect to the web (3). 

16. The device as claimed in any of claims 5 to 15, char- 
acterized in that between the stitch base (5) and the pair of 
inlet rollers (13) an additional deflection means (24) is 
provided which periodically acts on the web (3) in dependence 
on the lifting frequency of the needle board (1). 

17. The device as claimed in claim 16, characterized in 
that the deflection means (24) consists of a rotating roller 
(25) parallel to the pair of inlet rollers (13) provided with 
radial deflection lugs (26) for the web (3). 

18. The device as claimed in claim 17, characterized in 
that the deflection lugs (26) have a different radial dis- 
tance from the axis of rotation of the roller (25) of the de- 
flection means (24). 

19. The device as claimed in claim 6, characterized in 
that between the inlet rollers (13) and the stitch base (5) 
in the area of a free web guide (29) on the side of the web 
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(3) opposite the stitch base (5) at least one blow nozzle 
(28) is provided which is aligned transverse to the web (3). 

20. The device as clained in any of claims 5 to 19, char- 
acterized in that: in the area of at least one portion extend- 
ing transverse to the direction of web movement (31) the nee- 
dle board (1) has individual needles (2a) protruding beyond 
the other needles (2) in stitching direction. 

21. The device as claimed in claim 20, characterized in 
that the protruding needles (2a) have a thicker stem than the 
other needles (2). 

22. The device as claimed in claim 20 or 21, character- 
ized in that the protruding needles (2a) are provided in an 
inlet side portion (33) of the needle board (1). 

23. The device as claimed in any of claims 7 to 9, char- 
acterized in that the conveying speed of the delivery rollers 
(7) can be controlled in dependence on a srock length of the 
web (3) srored bet^>^een the blow nozzle (9) and the delivery 
rollers ( 7 ) . 

24. A method of needling a web substantially as herein 
described . 

25. A device for needling a web substantially as herein 

described with reference to and as shown in the accompanying 
diagrammatic drawings. 
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